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REMARKS 

Applicant has amended the claims 1, 3, 6 7 1, 10, 14, 16 through 19, 21 through 23, 25 
and 27 through 30 and also canceled the claims 12, 13 and 26 without prejudice. Applicant 
respectfully submits that these amendments to the claims are supported by the application as 
originally filed and do not contain any new matter. Accordingly, the Office Action will be 
discussed in terms of the claims as amended. 

The Examiner has objected to the claims 1 , 4 through 6, 7, 10 through 28. 29 and 30. 
Applicant has amended the claims and respectfully submits that the claims 1, 4 through 6, 7 ? 
10, 11, 14 through 25 and 27 through 30 are not now objectionable. 

The Examiner has rejected the claims 1 7 through 28 under 35 USC 1 12. first 
paragraph stating that they fail to comply with the embodiment requirement. In reply thereto. 
Applicant has amended the claims 17 through 19, 21 through 23. 25, 27 and 28 and canceled 
the claim 26 without prejudice. Accordingly, Applicant respectfully submits that the claims 
17 through 25, 27 and 28 all comply with the requirements of 35 USC 1 12, first paragraph. 

The Examiner has rejected the claims 1 through 6, 7 through 1 6, 1 7 through 21 and 22 
through 28 under 35 USC 103 as being obvious over Orlov et aJ. in view of Heanue et al. 
stating that Orlov et al. teaches a holographic storage and retrieval system that is comprised of 
a first spatial modulator for spatially modulating a light from a source 16 generated an 
information light or signal light and a reference generator for spatially modulating a light 
from a soxirce 1 6 and generating a reference light with the signal for information light and 
reference light directed to an object lens with the area of the reference light at the entrance of 
the lens, surrounds the area of the signal or information light and it is implicitly true that the 
spatial light modulator for modulating the information or signal light implicitly has a plurality 
of pixels, but does not disclose that the reference generator, disposed at the periphery of the 
first spatial light moduiator. comprises also a spatial light modulator and instead leaches that 
the reference generator may include a diffuser, lenses, face plate or optical system; Heanue el 
al. teaches that a diffuser or face plate may be provided by a spatial light modulator; and it 
would have been obvious to one of ordinary skill in the art to replace the diffuser in Orlov et 
al. with the spatial light modulator of Heanue et a). 
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In reply to this rejection, Applicant has carefully reviewed both Orlov et al. and 
Heanue et al. and respectfully submits that neither discloses that the reference light is in a 
radial pattern, the traveling direction of the reference light is directed in a direction other than 
an optical axis and the radial pattern of the reference light is asymmetric with respect to a 
virtual center, all of which are limitations of Applicant's claims. 

Still further, the Examiner points out that the description in Orlov et al. reads that the 
diffuser 28 produces a speckle pattern in reference beam 32 and is thus adapted for shift 
speckle multiplexing and suggests that this language discloses a radial pattern. In reply 
thereto, Applicant respectfully submits that the Examiner is technically incorrect. In 
particular. Applicant respectfully submits that the reference light of Orlov et al. forms only a 
speckle pattern when the lights scattered by the diffuser interfere. In other words, Orlov et al. 
discloses interference between the reference lights and Applicant respectfully submits it is 
therefore opposite from Applicant's invention. 

In addition. Applicant respectfully submits that the advantages of Applicant's 
invention cannot be achieved by the construction of Orlov et al. or Orlov el al. in conjunction 
with Heanue et al. In particular, and as exemplified by the attached publication entitled: 
"Analysis of a co-linear holographic storage system: Introduction of pixel spread function", 
the use of a reference light into a radial pattern causes reproduction of the image that is 
superior to a concentric pattern or a random pattern, such as is used by the prior art. 

In view of the above, therefore, Applicant respectfully submits that the combination 
suggested by the Examiner is not Applicant's invention and the claims 1 through 11,14 
through 25 and 27 through 30 are not obvious over Orlov et al. in view of Heanue et al. 

Applicant further respectively and retroactively requests a two (2) month extension of 
time to respon d to the Office Action and respectfully request that the extension fee in die 
amount of $245.00 be charged to QU1NN EMANUEL DEPOSIT ACCOUNT NO, 50-43£L- 

In view of the above, therefore, it is respectfully requested that this Amendment be 
entered, favorably considered and the case passed to issue. 
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Please charge any additional costs incurred by or in order to implement this 
Amendment or required by any requests for extensions of time to QUINN EMANUEL 
DEPOSIT ACCOUNT NO. 50-4367. 



Respectfully submitted, 




<S V^ffliam L. Androlia 
Reg. No. 27 J 77 



Quinn Emanuel Urquhart Oliver & Hedges, LLP 
Koda/Androlia 

865 S. Figueroa Street, 10th Floor 
Los Angeles, California 90017 
Telephone: 213-443-3000 
Facsimile: 213-443-3100 
E-mai 1 : thomasedi son@quinnemanuel .com 



Certificate of Transmission 

I hereby certify thai this correspondence is being 
facsimile transmuted to the Patent and Trademark Office 
Fax No. (571 ) 273-8300 on March 9. 2009 . 




Date 
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vm)* optics uwrKMS ■■ v..i rn. No n : May ?. 

Analysis of a collinear holographic storage system: 
introduction of pixel spread function 

Tsutomu Shimmy Slioiaro h;himm a, R v tssivi FujHYiii.ra. and Kuril u luiroda 

XiJiorli T;m and HjibtynsMi Itorimni 

fipTiv-tU£* G'VjK-iVzI.'.'Vr. frt:rfcc.*'!J-fcu. Vi:i:.*/;;;j/wj n.'c:*- v t - •i'ir * rfJI. /i:.vnn 

Siroi'ivH J'VlM^r .11. ZfRIS' n:? v uivv<: \.tet;*iu\u r HK, ;*!>»".: Nr.a-pH'd Utscr- ft !;•:•?■ ^'rpri- ?>:p:>»*d R'bl'iSJ'.v.' 2. HOOfi iHor. H i £f: '-■!! 
liiiauv" j^rnn*'.^?!! tn u cyJiiWm' tmfngiVitihtf? iHiif&gf .;-%-:.-- : .*'n » v- fwi ar:Mh?/.^?. Tpr- ttviw-fynrU from t:^<}; pi*:^ fff 
■*•. -':ip.-:*M?il Uiiiil i:.y.K}i:is.i.!*fr *»v;:^- n^ari*;**? s p1>\oc -AViVr ri* :ii<> rivurrf m i£ , ;r,.^ii«t: , s, ir.i »,viivfi fvcUff w-a* 
i ; i.*f.i:rTivr»».'-^ ny -hv iWtfi'.MWi « '* s:^ •<= pijcn** Thi- h»*iotf!V-:»-: in roc'-rds:**'; rw'tim';: i:r£::?.<cv1 its lijii* sunwiiv 

^y.y.«riifi-"»;ij. tVr tftitYsfhiww? the piX+>\ Kfws-sd ?yr»i:t.ir«r» i<» rffwriS/f Uh- ursa&v- f**?*ir*-c*tt u^t i riui ('#■:■:■! ■vriMif?; Aftdilj"- 
* *i> ; •.!■>•! pi.iwil r.jjjVftd fi/ju-i-5A»'i iHmI y^ih^lihr-: pisr-! [};>;u-rn i-r r.~fW •* >:■• w-sr.v.* n vl^irr*'' 

hft-a&te th:i« *»*.t*.i-r ;« i k , r»-i , K , »;> putf? William.- 1.1 i£ uUts ~*. f!?»t :; rtvnrkwTi rat'* !■• fi'i!.! •■»**- sts>j:!iu ,s i «- : ;.ti i» 



Co I linear httJc^rftphfc storage systems have? ^{mifi- 
con*. iidvftn.tojo.s, 1 ;,> Iftw bir err/rr role, u 

unifhrm shift. scUx'fjvity i"t>r both rn(!^)l antJ tringtm- 
Ual directiotLV.. and fairly birgt? wav^l^n^ti) sJiifland 
loit'ranro*. Jinvvfrver, no detailed Lh«:!*trotk l iil 
nriift'ys-i.s «m tftich .sy^!er}><-: binm rvipo.rt^d f?o far. 
asvi th'/ir pf*rformnnc(f hn? not yd- l^eon ^^Uwl'oc-tcrilv 
t!Xpl£!.iru*(i. In loiter vvc pn^irnl :^ ?.itn('>U: w.Ktcl 
i;-- if\pli?in Ji>i3ir<: fVirfl'i^Jiori in a col linear huift.iTa^>hic 

prtn;r-iy« oi' Hii^n.'i! pixels <i? ;i spnr.ial ii^^! nwJuliiior 

spread funauni fPxSrs whifjh h#& a hiotiUm similar 
t:« tho point $j>rc-!3d r«Actiim rt n\S.F"; nsocl in linear i^n- 
rtp'njj: sys-tijftii;. vVt? c?k plain that J-bi: PsSJ 1 " is deter- 
mined only by i:htt optical nys1;em ?.int.i indfrpe-ndoni. 
»f thf data i;nago patl.«rn. Tlws, by iv:< a mining \ \\v 
varia.linn of PxSF jis :^ function of cl^?- disrri.net> from 
t)K: ffplk?ii axis* sy.sl(sm. we can qualify lb€ 

•sharpnoss fifth* im&i!e. Note thai: in ibis IxrtUir our 
jiirrpuye in perform intr the »mnb>1n:m in n<<i ro pre- 
fiit-i tl«? oxficnrarnta! reff.nii-t qucir-tilaUv/ily i;ujt v<j 
gnin ^ physjfia! mrfif?hl jnio inrm;ti.*fMi in if>»* 

»;i.»iiint*:ir h-nSi^rsiphH.' .-y.^nrnt . 

A nu-idfl of t.hr j;iptical svhu-jji u^od i<> nnfilyw im- 
:'iR"0 rociinrT.rj.i<:« invf in xhr:- collifii^r ho}ojzr;iphic stor- 
!ua(- sh'vw'n. in Fi^. I. In prv.ic'irtu a ^Sf-M flnd 

n r-Pt^rdirtjEj niwhwro wt*rt> placed the i^v<; K>r;a! 
pianos:? oi* :.ni objorrtivt-- i*':n.«. In fch«? ivuxltjL bTM'.tiuftf? a 
tvjj.) holoKraphic di>c h:i^a Kinmir on \.he buck suviwiv 
of the- record ing medium. th«;? thrcknosn of the rc:imi- 
ing mgylmn) wii-j doubled,. ;:njd n mirrtrr lanigi;- ».»f ilu: 
-yssttsjji wft.« ]>bti.-ed .'sftcr th« rnodiyni, Ai vhc Ssnrvirt; 
pn^itiem <>I* thi :> S1JVI, ;i tvcn-rUmeHsif^l fh'0.'Cl';r -Ar- 
ray v k :ns piaci-d. Wo aHginriad ih&i auch of fjn:- 
SLM r-^j u^'Uv irii'i.i.!i:d ;t f»»pT':.pri!id?i>i:: pi\f-i »j! 
di if-rn*! :p-n;v A i.ujj^ r»f tUwi v n-' di *f;i' r..-<! m-, 



tin inner arc-a «>f" the SL'M. «nfi tbn pixels In the sur 
rounding ar^js provided i\ vk\\?xv>X\ccs w^vc 1 

W#; trwued (sad) pixel of this SI.M a a malt square 
npgrUire ihai. wis QpencKi <»r <:!<>sed accovdirifj to the 
ON or Cfirf? sitai:^ of the pixel. The pixe? arranpc-rrso-TU 
was* ar^iiririd te i>?r :t r^guiar recta fibular ntray, 3r>d 
iijir* |iixet pitches ;vi'i"! l.h<: ^;jine for b*»tli x arid y dt- 
recWonH. Trve SI.M wns iHsnminnred hy & eohereni 
wjivrr. Lif/hi Irntt^miUt^d rhrriijj^}^ n pi?rri piv-.p/i- 
■„^trd to th'* rfhieeuv/ 1 ivpHMl difnen^ien^* P?! 



l hi- ^v;* 1 ; i r> • -S>- n 



jij>ert*.irr *i?.e <»f vh\' pixf ! ! w.-as j/u- • 1"^ i>.r.:\. t'iv.- in- 
m\ li-nsrh of the I - 1 * / '^'is f! isnti. :ir>d the* sv<iv« ic:nf.rJ h 
vS'a^ 0.5 //m. W v i- > t frhtisc' dirfteitsion^, ihv . Vrt'.<\v:\ 
nujeher w<*ri 0.09. Thr>* rruiariP that ihs? diffivici^d 
".vjjv<i just boftir** l-hc t^Ds- was in the FraMrthofer »''••■ 
i£;i«ie and htid ^ spheric »J w£ivcfr«inc fi.wl i\xi fliPpU* 
tmU> reprejaeftLi»d by a tw<H'rmip.n£ifHial nine function. 
Afler t3.>.e h>ns. the- w^vesfront prnpaprafing From <:i:icii 
pixel w«p o plftjic wave. 

Re:rt> repnrKein the peKiUon of ;i. j>*s.el nj) on 
the SI.M ,y und then the wrtvt? ce<:i;nr k.. of ntit» 

<;!>rrespon<iin«>; plurw wiive j!.- determined i.»nie i ue i iy 
\Vhi s o the nh|i-euve ?en^ jnairitohis* r.hn : .^ine cendii j^?n 



pt^t^ii i-.' f 



.T>-«aij« rcJ>sSw» Jn^r^p ■>*>:»"'•" 

*»:*. iTn»f-,rf-. Ji^ti a.*::». 



%}]■ r*»+-" 



»•.»:. ;:.■;:,.:»: ; r.l \. w ..|. if. :'k :;. u..^ 1;:.;*! ;:-::rr-;i r ;.-: 
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ijn? wave verier nfthn pi am? wjvt.- from ihe pixel </ N fJ 
m ihc recording medium It; expressed a?;-; 




r*-: i 



ivh- H- is thf ans'uhir ivrivr'nunibt-r of the- light in 
vacuum \ir-r.\ n is ?h<- rvfraoiivi;' irvltix nf tin- jwwdintf 
cncdhini Thu? tlu- ircorall jnixirfercricr* <•(' **:jvii.s 
from Mis- SL'M tiar. K; r«$mrd**d ;»s ;« pAtpfirpo&mun c»f 
thf simple. inu ; ?riKren<^oUrvv<f piano wiiv»»j<.. so long as 
the rc'iq^w.HC of ih& recording mtmiuTtt is ifj^our. Grat- 
ing*: wort- written by thi> iiiUrrferonef' of nil combina- 
tions, of n:»r? of phme vvjivr>: from id! of im' o : v pixel* 
in thftS']..M. 

hi the readout. prori*S5L pbuifi wsivt-s from i,hr: r^fi-i'- 
unco pUtfte w^rc. d?tTrneux! by all exiting grating* in 
the recarded medium. JL.wtet us consider diffraction 
of u plant* wavr? irom n pixel U?' J' ) hy a grating 
A\.--Ari,.-. which was written by the in i.orfc.rcn<T: 
betAvnr.n th<- wnvi-s from a dab* pixel l/./i and a r«f 
I'jNSK-f: pix»>l s/.:./;. The diffracted fiok! can h<: wik-w- 
!:?u>d ha sad nn erupted wavr-- theory* Under the 
inlini!x-pi^n';;-v. i ;ivir- apprTmniation. ftragj? mis- 
matches along tlv r and v dirmioos *m:» not allowed, 
i.*., AA' S « Ajky^O. find l.he: vrmva vector of th* ddl'rsM r.*d 
light. i* 1 he ^nn: as fc.j : ^r-.6-j*../../.- WV* assumed thm 
diifirscted wave was rtotecud only by Mm? pjjteJ 
lA'+i-A, /' + ?-/:> of She- delf/crtir array. Thus. 1 hi: 
Braggr mismaurh was obtained as 

']> obtain the light intensity detected by tin* pis*)'* of 
the fteieetosr fursiy forjrivtri dnrn-pixel and refto-oncr*. 
pixi?l pattern*. w*i fiuraiiiwi all bcsims sromirigr froru 
the i>N n?.frn>rir<» pixr/Js :md diflrartfHd by o!i owlirip 
if rot !?>ir«. Ncitr th::;. in rswr cafcutatirm vi-«- t»«>h 3C- 
cminf r-i' nviiy th": jirnt.injjv fiirmi'd biM « fv-n : ; i dnt.n 
and vi i'eier^iv>' pix*£| m rtvoavi csc^toiiun af Use 
n:f|nin;:d t;dlcuhuio» VVr iprnorod tin- pratinRy 

fon«)i?d her.wcnn dai*s jn>:fi--l.*< and those between rv f^r- 
c-nco pi.vftls UttiWPe iho C'mi.nhusinn ofE.hr^r ^ratin^ 
was considered 1x1 !>: r<-ht.t3v.?!y ^m^H. 

Some rt!^!»lts el thi 1 calculation /ir« Hhowr)*m Fip, 2. 
vot»i::i;h<^ with cxporimimtal r^uits. All piiram^n>rs 
w i o.ci: clu*. sajnn A.r both eafcutoium rand exprpiuienr, 
r fht* c«iru.lft1ji»-i results sh<>w ^oori a^rx^nuriH svkh 
i.lni: ^xp^ri.m<!i)tr:l. r^uJis and wdl. r^prt:=5vnt. ill* dif- 
f«n fc ru^:*ft in tho r^c:t>riS : tr»icw»rf miRgv. c3o.p««(]inc on the 
j'pfvreuce p^tu'Tnri. The;: uniformity cif iJk* j«-Vaofi> is 
better fVvr a niKliid-Jinif i-c*f^rJ?r«:B p»CLi>rn Wiff'M. '2*r < 
rtnfi i' bH. Tiw: ho/.in^s ril^tirvcid at th*- ivntrr of ^it> 
iissaps T^n.h n mwUiph;-rioy rfNpnc^ pntfrrn i>. tvr-U 
rpprodiicod in llu- t:niri!l; ; n^i-l rcsuUs n r i!?>*. «nd 
2idiJ. 

Hon-, ici clarify th« iiTi«.^e formation pnico^s. lot us 
«;:onfxiit-r liiv diflj-iictiyn by a, jp-jiUng K'^v iilw 



Mm;, I.^i.miH Vf»i 'M. Xu L« •' f LKTITiltS VZM 



(a) (h) 





Kiiffz 0>mpsr!f*f>!i* ln.-iwf-:»n olutflriii'ri :i.r»1 p-spi-'imf^itiw 
lor ^ r;u'J*.;>Mirif« r^fVi^iv.-c torn . ndr-icjflwd t»nd 




Fig. DilTruRCiKi Mr.tbt p:K;«rsi prr<iu'-0 l«y n ^r.i;i- ^-if,. 
inu ivrit*.i's> i?y ;i '.int.a g^Sfi! .^t ih« n.-itU-r siimS fj n«Fv)v rH-r 
pix-fri it'idic-iit^d by die ord<>. Muliir>io rini;. nirli.sl. 
*ir.v\ ,3 nd -'v r»ririi>i» wrftrr^ics"- j>uit/-ms Tin:- dUSrarti-il p.n 
tern* jw 1.1^ a K^lid Ji^«». \h\ a t Jf ».«d lin». anH <i-J ;.i n»i>^>fu 
cliw-rt liiw* cvriTOpoTuHnp to th«' ii)u».i>ir,riiion pwil wi>. 

nitnaU'd l>> : tbvJ Tefc-n^wt* pixels. I!n an idoml tin* 
diRvDcced lirfht stmuSd raieb only the data point fft./?. 
Kowiiver. for certain diHa pranr.s thai; iwdntmn th*: 
et>ndUion 

: «t< ■'■ ;.K. !( ..(i/2. i.'i- 

is oi)h:<i iirnpp d^i-riif^rtry." lic-Citu^.t'. fif ihir r-flVci-. 
th-:- ddi'r.n<i«-d birhi )i,ti?«rn Is bnt' :-.l^ij-.<-if os sIvjVtj 
Pitt". M. I?- vh'ii. ! «i *T , l«! , ': , nf. , r« p;:«!u: : rns ,:n'<- rouhip'v 
rir:i«f\ «b' radinl liw-s, and tr- rundimi. Tbr widih ni' 
i.hc linr.s is d^tvrnnim'id by «bf l-«ra^s?. a^h'Ctivicy. Tbi- 
lino-i apprarin^ jn Pi^v.. .->i u \ j-uid are brnkon :ir- 
coifiing i<3 r'htv nliap<* <»!* the r«?:f«?rejwv pm terns. 
An jicUuil viiwmsirurfced imai^e of nni* dnha pi«<l 
r«n nhfiiin^d hy suntnniU: the complex urn- 
piihido of th<j I » ntv-shft p<?d dd".Tuci.od patU'm over «li 
Kraiingv-. wnuen by the inhTK-rom-t" hfttwrn-n ifti< 
thaw pixel unci Lhe' rvfrrpneo pixeb. Thi? Br^Kp: 
mulch of thr wave diSfrticc^d to t Ki-- r>ix«:i ; >.;,y. : ) 1* »!• 
v;n.y< zi"'!*»> ft if i/mrinrfs K v .. % tF . t th«»u*.rh i!u« h«;hi m« 
P'Ti^ity diffnicted t-,i 01 her 'ptxvis is nr^b^ii»}y smg}] 
nnii-?? 1 ho Bracrgr d^w^nwrney ^ondiiiori is n2HinLs»»nfr*il 
Th«s i,h*' irnaso 5 - nf tnn ^n^'f«> d^ta piNi 1 ). h:i« ^ pp<ik «»1 
tin: i^rjK; piNcJ hwt 3pnjnds ^jiuhily u> r»{?ii*hiy>rma 
pix.i.-U. 
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OPTIC'S hKTTKRS ; Vo) 3 i s No S . Mhv I , JuM 



N»w we define a pixel spread function s'PxSF) a* 
r.he complex amplitude of thu opciral field imaged at 
the detoctnr anvsy, so iong as this resp«?.n<e ri? the re- 
s;arding medium i= linear The PxSF has u function 
jdiuifyy to 'In? smmpi rfpri-itrl function [|>^p, nsnivrd'y 
«i*ed m in* at ijrnarrhu' *>y ;:;.-•]!«.■■. Once ihc PxSF is oh- 
Coined, llu- npriu&i fs*»lf§ nl ^Afh pi>:i*i »d' t he dt't< s rtf*r 
aYTftv ^an he- ?.n[c\i\n.\ &] by iHt* convolution nl'rhe oh. 
M-ri p:-u»ern »J'tJ,f. -irnni r.jvrU find iUi« PxSF en |.-*r»x-. 
a.- s!n» rvsiwns'.' •>?* the remrdinj:; mttdhiw hn-'ar 
><»A(' tha!-ihi* l\*-:SF nf the hoiusfraphii: dnin^ljvragr- 
system is £i cujYipkoj function that nRprv.scyUa the? *n«- 
pjiuido of the injure of a point nbjoci due l.o e»->h<2r-:?m 
UUir.iiuar.iari. N«ti;» that* l:hc; PkSF" gives ftn ctftimmian 
of intrapngu cross balk, though inter-page crofs talk 
could Ixv calculated wish ihn same principle t>f the; 
aimn totion. That will hf? our future work. 

Sunur examples of ralculati?d PxSFs an; shown in 
Fig, -i. Ahhnugh She* FxSF is a uoxnptex value, only 
the intensity is shown in Fig, -1. Th<* if hi mi nation par- 
ti'jTif: w(«r<» multiple riiifiK radial Iino%. and random 
paltwiy. Figutv nbi,wf Eh** n:=<\^ it.:- when no 

nlv.i*r rm-vinlaiinn was apnhVd by tin- KJ_M. TIk- 
.-pr.-iid i if t.hs : pj/N-i nrcasj*:' i«- the- tergal Yht the- 
Rininpk*--rtrig; r»,'lVr*-:rnv: pattern • filled c.irci »?.*.', i : md 
the* incwisitv Hi. noiehhnrin:j- pix«l is thv >:nvrdh-?i 
for t.im radial-hue refrr-Picte*' pattern »rriwf*r.-R!. far th'- 
random reftrr^ncr* pattern iop<>n rw:t£i fifties i.h« 
shape »f the; plot *um!ar to that, for tht« inuhipk:- 
rin« nafaronw patlern, hut the valu<" 'v* k&s ih;j» imp 
tpiilh. 

VW .n«w eonsidnr tho -i^oson fnr t.hew d\iTc>r*<nix:&. 
For t.hp. muli.iple-ri.p.uf refownCn 5 ! pnUeni. ihi* p:mi rii 
of liprht diftraclrwJ by eiin^l*? filing extends Hkir -:i 
Uoo iFi#. j;tnd tho PsSF i:f ca'jcnlatod hy this 

Ki.frnmj?r:i^n of thw- Jim-rt, vvho-<;- dinnrtJon vrtrii?! a?-- 
cordiii£T Vm i.hr: grytinii?. On Un- othvr h^jKl. for Mk* 
rftdiai-linr- r^l^r^vue p^iLorn \Y\g '.hh':-. tiw diftrariwl 
patw/rn line of doTsS. Jn U.ms ease ihn U^rht intwi. 
srty a? ?.ht? pixed n^ighhofn^ she u ; u'^vi pisui i.- ai- 
ways very cl^sv-. i«j zero wIict ?^}| ^rniim*^ are 
summed, and ihe PxSF bftcomw rjidlc aliarp, Th* two 
pct^k^ ;;u both tfidifts seen Fig. 4* a> C!>nc?i?p<>nd fca the 
tiKxt line of the reference p^uir»-n in Fin;. 3ibi. Tor the 
random r<>fer^noe i»jUurn. tb«: noi^hlw^rinfi pi\rl h i.H- 
thcr bright «*r d;-»rk, tUrpvnd'\ri# on the rntio rtf ihn 
nmnhMit of on and OFF pixels! and t;he in«:#=-n*iiv 



*r 'is 



i'hi 



th* wirh riivJojr- p>?.-i^ >n^dnlrv.-*i.<n *. muhiptiv- s ins.:; -•: . 



between thuso for inr* mLuHpie-r/nij ;md rndi.-ii-hin.' 

Figure 4r.b) sh?:^ inn rc^oli» wb«n ft randern 
phiiac i.« Lidded !.<• each reloj v-nce pixel iii tijt-s*? ca 
nil } hi' <-rrtv£r» r;nivfn|: at Hi«: l.nrgel p?:<el hi-ivi- ih.* 
plnvti*- 4 rid :ir'- ;hns addoc^ <"i»nflt na*{'Vf:!\. j»t.- 
c:>iw«» ?.ht"- p-aimj:? air* n?;:id nul by lh<* r^ferenri'- pr.v- 
(>U iiKii ! ; .ir vvntin:-* thf- ^raun^ with ? h«- d;:*;'i pix-.O 
"lite dif'fr.'ii-lrd l>> iht ' r r r.ii rnp-* .nid n/ad f>u* f.n- 

fii^rrriv. l rrrtV-n iv/t' wa«;»:~ iv,ivi: r/ijidf^n pha?"-..' ;i.n-i dt - 
nwMf.^h !.•'• 7.ei'M hy ^voro^tn^ during the ^urnnjatii/n 
provv.^. Thai u« why iln- PxSF curves .<h0 4 -vn in F r i^-. 
4»b1 all have i^vdh* sharp pte;ik:s. "fh*.* inipiW^i'fsent S'<»r 
l-lw muiitphi-rijig reference patiwn p.irr.tcul^r'Sy 
.si^rdhccini . We o>:aminnd thrr d 'dleroncf of I ho r'xSF 
ar. the onutifi; middle, and owtr \x\xitu>m of iht: d.^ia 
area. Th^ difference i<? cjrn.te ^iiiall for the radiai and 
ran<lom referiniee paitf.:rri3. Th« peak value of i\v 
PxSF at middle and ouifir position. 1 ? Is Mi^rhtiy 
entailer than that ni l.he crntiir Thf- spread of the 
PxSF bt-coflw? larflfw with inm-i3M>d dit*lr-in«« from 
tin: ennwir. 

Tyk Hiimi^ery. we hav^ prnpinsod fdnjplr 4 < a I en I at i or; 
miidel f*>!' n'oaqo fornsntion hi Si rolii.near ht>lo»raph.tc 
s-Ufrfl^- ?y>.i.crri. Thv* raodei a Mows ihe writing and 
rt«admg XiVtiV^'M^. in ihtj \\$<*U:m tn nh>ddan*d We 
h;ivi.: hIko pmpi.wd an nnatrc j-;vah.j^unn nvtrrrii 4 t alh;d 
ilit? pix.t-1 isprtiad fiAncimo, wl'dch ?:> ximU^r in ooncvpt 
artd fuTiftinri lr- the f>ojav $pn>£id nmi'Tinn used in lin- 
ear hnsg-im? *y$zot\t*i. Kvon. a nirnplifh-d nmdni wiih 
^rririr- appmxin'ii - Linns pav<» n'suhi* i ri cfnod ajmnnni.-nt 
wirh e^pirfmuint Thr modirl rtr- '^c^drd why ihr radiai- 
1in« v and randnrn rvihrcTiCi:. paV:?. rn> ^a\v- £;t;«ntl !^i:^r:- 
mrinni results and predictr ;! thai an i;iddii.if«n.:.t? 
randis!;'! pba^. 1 iis ilie r<^Vrt : :/u;e pixp}> inipn-ivr-s 
imasrmji: perform atic»/. Though wo esm di>i # Mss ihi' 
oua'ii a? ivi- pifjpertics «f thn iinai7V.* rn iho <::nlljm>nr 
sy«U s rn v. : iih onr mt-'del pr^sen* »?ta.^p, r^.ri 
cwsi^ ihi: rehn.nri;: pj'npffrtif/f: offh^ rtysUim whf. l n wnne 
nf rbc- syt-ite/n pfirsiruet^rs an. 1 changed. In fmurti 
work uv- will i.*aicniar.<' and discuss llie int.erpa.uf:- 
talk wii.li nor; nn^h^. Alsn, w<? will improve nor 
niinlel by incUidin*? thi> eifijcw of relli>r/i.inn frrarin^ 
and ovrriappinj*: each plane wave 1 froni i.hf pixels and 
'TUvcr oiVVrl;?. in the tM.'Kt sU*p. 

T. .^Jiirnvn'a's p-m^i! nddr^^H is mnnvi^iis.'.! • 
lr>kyn.c»i.jp. 

! H. Ih.-rinwi. X 0 T;iin. r! . |..j. oi«| K. Siravki. J 

f'hv'K Part } 44. .j 49" i'^ifit 
i? i!. H*-fniTi:s: nnri X IV Tnn, Hp! UVv. J2 Sift i'^OOri' 
ii Mnnmui. X \ ) T.;in. in«l -t. Appi. Opi. 44. a^V' 

f »■".■» 

=i r S. Wdiiiirri!: -Mvi i) A. Hs--/;k6oa<i. tnttwJufiiM ' ; v»- 

Opi-.ecii J'rrirztt'fT F's :> $; \ »'-;>», iSPfli. 
0. ,\. Viirn- ftrtfl P Vrli. Oo/jftrf Hvr ^ t 'rvitnU 

S. S. ir.Vv nnil r. 1 u. a r> t n. .Sw. .\»^. I.'} iiO " " 
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